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* y jcieti ^ t a*^- ^tc m-r * ^ 

"CE«i-*#U:i:, MnBCPU£9tt£lcBffS:fofc« 

K^^aric^rfaAW^^^Sfcat-rrais^j-t^© <t , 

«WaAtti*«i3l36iaJ: O^o^-^lco^TO^S 
^TUfcrtSr«#$n^^tc, tfllE;*^- y tcfetg: 

u 

flM&AwaauffiS&iari, ffifecpu^fm&i^^n 



9> 7 ^ ^ 7 W 5l@>5r Of ^ ^ ^ ^1 

O^yf^ SriBtfti- 3 1 £l_htfv< y w /fif W * 9 

stria*;* fii^cputt, Mrta?** ^^rKimc 

5Hr7-^ ©ft ii^7 ^ t ^ ^i/Tt §7 >f ^ ^ 

7^t^^t^y7^^ffiLl3vyK,i: > 

fifiB^- ^ o^iaf - ^ m 7 s * * * mm^omz 
>^^u - *®*m\^m=*-?>b-k $i&$Ls< y ^ ^ 
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tilth. &T-*®%^*m^i'Ytm&£\'<}) i r'< 

uffl =i ^ kkjS ;* * r w x 9 SI** ffi b 

[MM 5] »*«4iB*<offls«^7 t A-e*)or, 

[MM 6] MM 1**1*212*^1***^*^^ 

£>§3*-C3E/& bfc^&O = zs Ktf>— SB h b < !*££& 
[MM 7] »*S6fi«(DlHW^fA-e*)ot, 



d>e>««$ ttS R A I DStV ^ ^ T U>f ^tt^fro 

^r-ssf^-^o^ai^r ^-fe^srs^-rsf 5 w ** 

TK^TyKiO, Atrial— *my*-<*i?mM:^ <d$i 
fe&r^r- * <D § # T * ir * £ 5 $r t 5 - * & # 

* ©tow bT * -t * SrJB^-r^af 5 — ^M*w i-m 3 

tHbr^-fe^srS^-rsa^y^^M^tfi b^^^> k 
i:. tnie^f^— ^ cotrria^— rm^^** mm—^m t 

y ^^r (DtfriBy^ y ^ ^ ^^©^^ t & 

yr>f SrfiWS/< yf^f ^Affi t £ W b. 
ISAW^^S^®^^ b. ^IIBAtii^^3®^@i-J:o-C 

b, *<D&m7£Mmmmm^ »i/^r^^ 

b^=»-e>-K$r, — ^xom^^/^-zft b, — oo^/u 
-^<t bfca*©^ y^ R^U bffi^^V K«: WIB 

Att3^«L3S^@i-^b, MfB^y^-f^dc^ateioT 

t^^^^vK^r, — 0(Z>ttrlB^-^^: b, — ocd 

^12 ?<mti^mmm\m b. 

fcm^-^M^ffi b^ 3-^ > Klcjt^ bxntjis^ ^ ^ r 

=»-T v kici^ brtirfa^^ ^ ^ r w «t b^m 
^y^-r t^bfc^y^-r<Dt*teW8fe3®^^ mib^t 
^y ^^^^^^^^^Kt-ioT^ti^tf^y^ 
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mm*?* 

^MLi^vy Kl£*o TSS^ffl-r^t y 5 - * |c*t 

* 0 «*ttj ufc«rffi^ y ^ -< left xTfirte* * y 
zk&fftfc** h&mi£mQ&*&m^xn&-rz&& 

WrtB** FKafc^SHfc^l'-^Stt^Vi'- 
**h£a£. ^-^©EfikS&SrtT^pliSliEWSSa 

**h&®:kmfto&mkm:k<Dm<D?<tot>*m5A 



*ry7k, 

f2AW^M3®^@lcS-r^ Tv7ks 

^AWAaraisai-ss^-c, af$tt^«c©3^vK 
^^xmrn-r^^y^ks 

- ^ic m-t 5 £t o ^ v K<a*g^-r 5 r ? -tr ^ a* 
ov>r co^is^j^t b^tr ^ patriae p uicg»j 9 i2^£ 

w&ffikmk. hmukm^mmmk<om<D7<m 

x*&?*mi)&m&®ik*ffittftm&iz&vz s m 

®mmmw:<DT?±*jjmxh^x, 

me** h»a©cpuic*5v^-c\ SiiieMibfeii^ao 

Tv7k. 
^y-fk. 

IWaAW^feaKaicioV^T, ft(rf2CPUJ:0aS:l^ 

tf $*tfc*=^^ Ko»^i-s*JBiB«*a«)r ^-t^ 

i-^^-^^ K^^lC^<5v>T. 1 O^iT/u-^lCj^-t" 
5iT03 ^ > K^ft^-r 5 T * 1r ;* ^Jf^T Lfcd»«r*J 

j^Tu^^^^miacpu «c wi&* *m v ^ r ^^-r s ^ 
^ y n i «r»»i-rs*»iaift*a«>r ^ 

[0 0 0 1 1 
[0 0 0 2] 
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[ 0 0 0 3 l itt " A Case for Redundant Array 

s of Inexpensive Disks (RAID) m I nProc. ACM SIGMOD, Jun 
e 1988 (^;V7t/^7^f y<— * U-&f8*T) I- 

tizX^O, CPU^, &&<D7 T j*?mW& l iKO'rj 
[0 0 0 4] ift^-Ctt. ^2f&§3lCg 

[0005] r<D&$r^<fcftfc£, cpu^^^^f^ 

mz&m\^itmvmjEm<oK&T-**m\,^x$TiE 
[ooo6] ^<d£o\c, y^hru-r. tutny^h 

[0 0 0 7] kZZX. 7*>C *?&W<D'r<< (07 

[0008] tz\x, *f>i*t&m.<K> : TA* 
?^<DTtm**^ &*>rt±.. &it>z>it#>\z^ flex, y 

[0 0 0 9] ^tlf)Ogf-Ctt, ^fSffiLbtC^S'i'^ 



[bo io] z\tib<o]) - K*t^^a, ^h^y 
[0011] 

£T®jf£L.-CV>5 0 OSH ^"0^7 ASr^JtC^n^ 

[0 0 12] -iH«J*W««^^A-C«:, CP 

TSrii^-fa^ft^fJ^^CPUiCi^^tLap CPU 

[0013] ^cDfy&^&SI*. #c<o<k9ft^ 

H^J:t)tT^t>tt6 0 -T^^*>, cpui*. *i\ ®>f£ 

[ooi4] rco<t5ic. ^Jii^S^H^rtt, CPU 
[0015] -^r. m^ityy 

hRAIDirPf^5S«^J:JX^ CPU±-C^tT$ 

053^ ki-&& Lts>!r ^ ^ ^ ^et-^fT-r 

[ooi6] ^®{t:ofcie)ic^»9frjEffi^%^ 
tci^ cpuii, ro^f-^^Mt5ifc*i-M 

[ooi7] ~ttet>ib. mm^fty? hri"C. *itn 
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ffit>m*:btg:^Xi.*\,\ Vivify J**+ ft 

[0 0 1 8] HfifB^ h^r^ y->zL<DmmcXtl 

* *f-r >f * * M £ KX V v %7 f — * £ 

[0019] *>t. ^tt wutoatfwt, if*>e> 

%<DXs CPUtt, r<^<fc?ft^fflL&3®tf>£:#>fC# 

[0020] tm, ?^h^ty>a©tt*n, 

W5&*«Q!ao38^«ft3ftSK</i6fca?>lc % CPU©, 
[0021] f^^7^t7i:jg 

[00 2 2] 

awn, «wi»ix:tcpu^*yHi 

It^ot, tttlB*^ h£§@tf>CPUI*. ttrl2MSbfBffii 

t>mri,ttz b&m&*\z£oxm&ztittm&\£s t& 

*&+mn*1fe&i.X&to+Z¥mb* HtliecPUJ;*? 



£ t SrlftfS CPU IcW 9 &&&m v ^T&Hr"*- 3 t £ 

[0023] m&xmfttemmm£ttz.x* mria 

tS $ ttfc# MiK^/u- ^{CJS-T 5 => ^ ^ ko 
Sfrj£lCg<5V*-C\ 1 ^>CO^/U--y\cm't^>±X(D^^^ 

\z.o^x<o^mtmT vttzb snfrisc p uic#j&3l& 

[0 0 2 4] 

/u-^co^tcg^VNT, loco^/P-^tcm-r^^T 

^a*^-^coi^r«>«iads»T ufcr. t £ttrfsc p 
uicM9&*«:jiiv^c4MH-*, ut#v\ cpuio 

[0 0 2 5] 

[0 0 2 6] Hlfc* *Httl0l|lC«5tf»«^^AO 

[0 0 2 7] MUMB (£JIT. 

hj irPf-S) ,10 1 h l <0£*«MIL ^Sfh^ 

«r3WrracPU, 15 1H CPU l 0 l^HtT-TS 
^n^7A^ T-^^Sr^ti^^y, 15 3liC 
PUO/^"efc5D-^yU/^, 1 5 4li^ia^©^$r 
&»tZ>1t#><DisXTA'<Xs 15 2 tto— */w<^ 1 
5 3 fci/^^A/^ 1 5 4 §r^j^L, CPUlOl^b 

[0 0 2 8] 2ttt^M^fA^154 

mm, 2 0 1 I /OMI^I 2 *5<tr/^§- 
ffi»*S:llfft5MPU, 2 5m^hl^rA 

i 5 4 i^ta^^^v^f A/^-r 7 

^ (SIT* r^fA^7l/Fj tfB-t*) . 2 5 2tt 
I /0«ffl81©rt«^^, 2 5 3«MPU^^tr-rS 
^n^^, Mft^— ^«*M*i-*^*y, 2 5 
4 -< ^ ^ $r -5 fc » ©^ x 9 4 > * 7 * — ^ 
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[0 0 2 9J 3ttr-<^^^®^^> SSc^O^-K 
<$XT. (301- 

305) A^ffifig^tv^x-f u-f-efc^^tfo 
[00301 wC-e. *1\ cpuioitof^^^r 

10 0 3 1] h llCfe^T. CPU101I1 ^"n 

^7AH^|c, 74 *t 3d^of- * !> — TOOK 

iC/jJofci-rSt, ^fA/^I/F15 2^LT 
I/0&Jl&ia2lcy-K:=^:/K£^n-r5o I/O 

*&3S^tt2-ei4, ^fA/^i/F2 5i^ut, 
MPU2 0 1jP±B!J— K=>-7^K*3MIU 

^86* U X^** 1/F254^U at* 

— i/o«aa«e2 tecaH-a. 1/0^12 

Wc^-f I/F2 5 4 LT r. <D"f—# U 

i/7fA^7 I /F 2 5 1. ^octt/^^ h^^fA/< 
^154, A/^ I / F 1 5 h 1 O 

CPUl 0 IMSSI /Otim&m:coi/*'r&s<* \/ 
F25 ^*ry — KU ^^ey l 5 l icCfSi- 

i 5 nciEai-rs^tAs*)*^ 1/ 

[0 0 3 2] ^±o*a.Slc*9. ¥4*9 3*^(0^— 
^©y-Kteli^TU *^Mocpuiom, 

[00 3 3] JSfejC, rcDj:^^, CPUl 0 1 <D"rj* 
I /OM^I20MPU 2 0 1 <Dffif£&^ 37V 
[00 34] i^, 10 10ttCPU10 1±t?rfiT$ 

tiet^u-r^y^fA (OS) „ I0 2(if^ 

^fT-ra^-^^n-fe^, 1 0 20l^fyv'a7-^ 

loooiiT^^^K^^^Tfc^ 

[0 0 3 5] #33, i-fT'at^loa, ^rtr^ 
nr—V'H h^jfcgBl 0 2 0, 7^:*^ K7>f/<»1 0 
0 0f4, JWSMfi. CPUl 0 l-CHfT^tt-S^n^^ 
^Tfcit^i^-r^^fA 10 1 0 4>MPT 
■C, CPU 1 0 l-CHfT$*L5:7*n:fe*£ LT^im^tL 

[0 0 3 6] ft**, CPU10UMPU20 



l*KSS«UTij*LTV*5#. HK${Cf4. CPU10 
1 tMPU 2 0 1 HQOffiRtt, ^7A/^ I/F15 
2, 2 5 1 «r*UTfT*fctt6. MPU20U 
^-<^^^@3$ri:^^ur^L^:^, SM5HCI4* M 

pu2 o 1 17*<< **sui3na>ttRi*. v***? \/ 

F2 5 4«r* U"CtT*i3tt« 0 

[0 0 3 7] 7>f^^K7>f/^1 0 00^ 103 
li7r>T/V'i7 f ^^^lWf- *fS^T K^i©»* 

-*7-f hX*fffi 0 2 0t£«fc9£j£. 3&*Ti*ixrt:7 7 

^I^ftt577><^7^t7,^fl^ 1 0 414 
«JIB7r>f^T^*^g*«31»l 0 3(Cj:<9^tT$H 

^^^ 3 -7yKfI^ 1 0 5tt«[fB7 f -f ^^a-^V 
KVSff 1 0 4 in* 13 SAdJxfc'^'f * 9 =^ v K£ I 
✓Oft«iHK2ti:aM?U *tr^^^=i^yK^Tl 
*n£g{f IT -5 I /0«L9SK«fPff . 1 0 6 14, ^ U 
l 5 i±lcttft6tt^-Yy^aAfnK-e<bS9 f ^^^ 

[0 0 3 8] fitter* ^a-^KffSaSl 0 4 

«£co N i o 4 0 teWi^? r ^ /^T ? xW&^MU l o 

xpTf&xmjzstm^Mk. i 04 lwarrut^-f* 

istf^a, i o 4 2niftte.T>c*?mw.3&v'<< 

1£3®#J&, 1 0 4 3tt-r>f ^^9»o*a&. 
f^^-ry Kic&rattiT^-r^;*^ FBI 
0 4 3 0 ^t^f^^^^vyK 

[0 0 3 9] 1 0 4 4 14, AMSt^** =*^> K 

irattttf*!^ i o 4 3 id* *) mmttv htift=*^> 

*rlMH-<5, i±lcRttfc 

[00401 l^l:, MPU201^, 20 10ttOSIi 
«3-T5^fMlim. 2 0 2 14^15*.* h 1 <D I /0*& 

U ±WHffff2 0 1 0«cil^iL, *f*<*?^>Y<D 
»T**^ hl^ffl*P-rS I/OftiaSgBl/F«. 2 

tf, B8iif+lte>ixfc3-^^ KofiA • i^T^S$r^f ?7 
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Kfcrasrefcs. i/o&mmm. 1/F&2 o 

&S&$2 0 4tt, H&lCtt, MPU2 0 l±^mn^tl 
Z7u?7j*^tbZ3zti:famU2 0 l 0©«WPT-C3Wf 

[0 0 4 1] 20 5 tt, 2 5 3±\Z&V1t 

[004 2] W;:, ^r-fy^a-^V K<£SgB2 0 3 * 
<D, 2 0 3 Ottflfjie*;* hi rtttG>v*-f * Ktf 

i o 4 3 id j: o BrattrtfeHfc^v Koraf* 
®, 203 iiaaftufcHa^^vKic^tissi-s^-f^ 

[0 0 4 3] «T, **lStt«(C*5lt5^^^7^ 
[0 0 4 4] B9 2lC*5Vv(\ ^T$*xT^£^-iF^n 

-t^ i o 2 ic^^tt^ ^±©7*—*© y — h 

RUNr*-*. OS 1 0 1 Of*, 7 s 4*? K9^/<*1 0 
[0 0 4 5] "TJTst K7>T^»l 0 0 0©, VT^fr 

T^ir* 7^** 3 v*-f 3_bcD 
0 4tC^Wi-5o 

[0 0 4 6] tV*^ 1 04^^^ 

7^t7^^{|^io4 0^ ror^^r^t 
5 i_Llc£jSi-£. 

[00 4 7] ^^^a-ryK^y h©fl*j4ttlS3lC 

(2)*t* W-yyh) 7**** OS*, (3)*J#:rW* 

h***) , <4)t*— *IEi£e* (5)3**7*— * ©7* -f* 
^±(07K^, (6)7* -f ^a-^KoM (!) K 
/7^f h) , <7)^-*<0<E2Mfc (5c) y*^7Kl/ 

yK*a--f^^ ®±(l)i»P>(9)*rt*At 
ffri"*) , (10)BB»W«t=»^>Ko*a^5l*3^v 



[0 0 4 8] 7V*^T*-fe*l!#g{f#©:l 0 4 0 

i 5 i±iciMtu <i)«jfli-* i/o&mmm 

K) ^3-7yK©lf, (2)*** (*— 7*-f 
**a>#-g\ (3)2^tV 

i^g:. (5)^f-^^^^±07K^, (6)tV 

mmft (tc) ^*y7Ki/^©7^-;wKlc*««:» 
WLfc*, 7^nWfI^l 042, ld^r<D3 
r^Wy hcO^^U 1 5 l_h©T KW^*«t 0 
[0 0 4 9] tV**** 
3rMLflc0>7*4 £9mtfL£tiT^Z>h<Dk LTV^S 

3vyKfI^ii 0 4 3l:It e T^^SHBsasf 

ai 0 4 3«co^m SH£#2SSi6«*L-ctt 

[0 0 5 0] r.r-C, XlCa-ry Wyh©7K^ 
^(t^T^^^^vKfl^l 0 4 3©fltafc4r 
04i:^t, 

[00 5 1] B«K 1 04 3 1«:, M iCffiK^H 

T^S I/0&S^iS2a57V*^^>' K<DBI&ttl* 

vvmHvmm-rrt- h 1043 

SttHftM, 1 04 3 3»3^WyF7KW 

£r=*^ — r^-rsfc — rv^fi, 1043 

1 04 3 0flf>f^^37y KfciMatfttt&JfeU, £ 

[0 0 5 2] r<D<fc 5>5cfllJ*^*5V>"C. fj*?^^^ 
KVa^JRl 0 4 SHta-r^K^y b7 K^trSW 

3lff 1 04 3 U1 :o^^ey 151©, :©7Ku 

^Cfe, h liC^UTV^^# I/O^S^©2JC 

oV^T©^^^>< ^ ^ nvyKM 1 0 4tC^U 

[0053] ;(D«ia^ B8^ft^«IBS:f- 
k fieftT* ^iti^s 10434 ^asm $ 
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h(OT Kw*f4. K^-i^t ym&mfi^n 

mm^&i 043 2\zmmi$tiz> 0 
[0054] Ki8*SE3f*«raiws¥a 

l 0 4 3 2d:, gtfEofcT K^of^^3-7y K 
10434K, a-ry hv^y h©7 K^S:a6Wt 

So 

[0 0 5 5] -2t\ ^^a^KMIESBWWH 
5£^f*l 0 4 3 2fi. 3V^K/^y M^BiigftltiS* 

^S:^a-^y^gi o 4 3 3ic^ai*r6 0 — r 

If^^W^^^^VKga^^^S^l 0 4 3 OIC 
[0 0 5 6] £Jl±-e, -0(077^^7^t^g^iC^ 

tsf -f^^ K7-r^i oooo^i^tu cp 

[0 0 5 7] — 2r % *T4?s>7 Y=7>{ s<U 1000W:, O 

s i o i oo^s-t-a^^^o^^-^fiai^^ os i 
^io2' ^e>©jB»**nij:oT. a^fcawajiBw-e 

ft*5, rOct ^JWttfc^-f K7->f^ai 0 0 

o&mW)l-z><D-entt:< % ^wy^i 04 3 3 

[0 0 5 8] £-c. *j^®\&wc£ox&m£nizm 
£\ x^*^ K9>f-*»i o o onr* =*-*r^ KH 
SttftVSMk i 04 3 0«. ictftW^ftT^* 

[0 0 5 9] *LT*'t>U §Mf*»*»Tfgfc^<oa>«> 

BBtftltVS^A 1 0 4 3 0 I4=*~ T ZSit^WL 1 0 4 

3 3d>£, IHifc, r*ife©3vy WyhorKi/^ 



[0 0 6 0] Z.<DMmtoV<D&mzo\,*X&Lm 
[00 6 1] @3H, SoOa^yM^y hCP 1, 

cp 2. cp3^g§3if^it^^^ \^xm\xtiitm&& 

[0 0 6 2] T^^n^yKiilWflfSl 0 4 
^t63^yKW/^y h£^y 1 5 l±lcffr* 

Mcy y^^-frio 

[0 0 6 3] 3-ryK»^yhtt, (DH 

I="7yK^l:@t«J#t (ia&a^vK*^) , 

So 

[0 0 6 4] ^^^a^^KHaftitwa^s: 

1 04 30(4, — o^Hlnvy K'<4r* hWlcSfrL 
T> lo^||l3'7yKf-7 r /H 0 4 4^^ ; ey 1 5 

(3)i§l3vy K^>> h^^T^^-^y K 
±(l)^b(4)^TOCt^t5) . (5)0ClCSK^<d=>-7 

[0 0 6 5] ^**=^MB»*I*»«#W 

1 0 4 3 014. n-7y hV*** h»C, 
hT Ki/^^ y^f-7 r ;^Mt5, n^^K^^r 
yh7K^^y^f-y;KC(4, (l)a^W 
^h^(D7K^^y^, (2)^3-7yK^^h 

[0 0 6 6] ro<t^tc, Y/Vrv hifcJztfiS^ 

nvyKf!f-^K4, a^VKftftl'^y K ^> 

[0 0 6 7] £T, ^lOi 3 Id, v^^^^KII 
igtttt'ffS^S 1 0 4 3 0 fiBratttt^tBfc^v 
^yhSrtttiiU !j±^a^y Kflxyri 04 



[0 0 6 8] mzTjxf^^^v&mtfw&m^&i 

04 3 01*5*4 **KB*JS^£tl 04 34I^3^>K 
10 0 6 9] 7*4 ^^^SflfSl 0 4 3 41*. 

yh^iDLt, I /0&J®£Etf!i!)^$B l 0 5 icJSf?-*- 

[0070] l/o&mmmmw&i o si*, r 

12^7^ I /F^2 5 1©37y KU^^Ca 
[0 0 7 1] fiUico&SasjllTLfc&T^ K9-f'< 

aiooottteisrteiu cpuioum w 

[0 0 7 2]-^ I/O^S2m ^tAI 
/F£tf2 5 1 <D=J^v K^^ICitM^^v^ 
FV^yhtt* I/O«! ; I^tI/F^2 0 2^^ 
^3^VKSft#©2 0 2 OICJ;*?, ^^^1)2 5 

[0 0 7 3] T^^^vy K*39tt2 0 3ttr©7 K 

i^trSflTU iii='-7VK1^2 0 3 0-e > :o 
T K^o^^y Y'<tr y h^gg^gn-e > K©lo©3 

«m^4r 

[0074] ^lt, BajBf*(*3fts*$*trv^ja:e>«r. 

>^-y 2 5 3±©3^yKfI^y7 2 0 5CDBIig=i-7 
3^^KW7-^07K^SrlSU £<bt£* 

^7 KUXIC % ^^KiSa*^^ Kfl7-^©7 K 
■^^K/^y h7Ki/7^y^f-^MU 66 

[0 0 7 5] Z<D£ oiC It, f^^^a^yKfl^ 
2 0 3f*. 1 5 llCff**HfcH3 0««t, ^ 

*y 2 5 3±«c«^r^o 



[0 0 7 6] £T\ Ctf>&. 7*4 ^a-^KWffiffl^ 

o 3t*. ^^ey 2 5 3 Jilc&ttfeftrv^^-r^** 

f*^^-y 2 5 3_hlC|S:it^:^^VK^r^— ic x 

4so«*o, t>u 

l/^^t^o *tt s 5 f >r^^3^VK«ka»2 0 4 

[0 0 7 7] ^4** KMM2 0 4 1*. tg^^ 

■fc*U ^M^*y 151 if>f^^^f^ 

3-7yKW2 0 3l:l5o 
[0 0 7 8] 7*4*^ =^>- K*3Bft2 03^>iiJi=i-^ 

Ra^yFWOtftv^fetf (>0) , m 

c«m^> h&izm~rz±x<Dmm=i^ > y 

-*$r y KD^3af*J^TUTf*l^V^(0-C, 

wr, ^Deeiia^^ h»icj»-rs±r©68»= 

■7V KMV2 0 3 f* I /0#i3®^fl I/Fgfl2 0 2 
I /Ogyi^tl I/Fg&2 0 2<07 f 4^^= 1 -^>'K^T 

«e«tT#a2 0 2 1 f*. *^hl ic, fv« 
h»<o«yi*T«r««i-5M5&*«#2 0 6«rCP 
U 1 0 1 td^W-rSo 
[0 0 7 9] #J0ii^ft-^2 0 6f*C PU 1 0 1 <Ds^ — 

y* ^rx&zm&fr&mmm&'fr^xos ioioic 

fetbttSo OS 1 0 1 Of*, -fc*>B** &9if'4>7 p n-& 

fiffihb, cpuirt»ou^^rtW©«6i 

0 o i zmwi-tz. 

1 0 0 8 0 ] « 0 3i*«# 2 0 6 lCg-5^^®)$ tb^, 
^4 ^ K9-<^»1 OOIO, ^4^^=»^^ K»T 

^fsiosm, i/o«L^©2(7>i/oftis^ 
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[00 8 1] CPU10 1Or^^^K7-f^l00 

VKgilMfI#g!l 0 4 30^ Higa^^K^^ 
ici ») Kl^^y Kf lf-y;n 0 4 4 1, » 

Sr. f^^^7WfI^1 04 2, ^V^T^i? 
^S*»T*^»ff#©l 0 4 1, 77^/Wt^5 

[oo8 2] mm = v k»© utr*^— * * * 

CPU 1 0 IfflfcKLfc. I /0«12WI /o$m 
^H/F^20 2fj:, T f -<^^=r^VK < ta§B2 0 3 

0 3 fSM^Jxfcli&a^:/ ^Mrr58B*=»"<?'> K 
fIf-^2 0 5^ rtttcy >^i"6BK£3^vK 

[0 0 8 3] £JLh. ^IBlSllfeWc^SffatW^^A 

[0 0 8 4] Sl^-raJ: =»-^V K 

^lo«3*7yK^iLTfIU CPU10U 

i/o^^it2^tesilbfM-£r t-e. »ni 

[0 0 8 5] £"t\ mmi.1t£o\£. -mc, rco^T 
zfvfyJ* (^nir;*) £f£itU §iJ*?^^SSrHfT 

- ofijix^sicc pu i o i ±<Dyv-t*& 

ir^JW v^<D&m&ffite±%<, CPUlOl^M 

loose] ua>u *mmmmz£ti&. 



[oo8 7] &s±<D®.m'?t*. i/o®m$im.2 

r*uc&^v>T. i/o*& 
3®«®2rt(oy*y 2 5 3[zmm^^^h^m^-y 

LfcriS. i /0*&S^S2a^ M <fc V a-^v 
T Ki^lcS^H^T* ^^Mrt^^^y 151^(0, 

2 5 3iCn^>K#J!JIl^y M^ttta;* 

ftSr^attfrflfc, i£gL ^Mrto^^y 151 
[0 0 8 8] £XT. *»W<ofB2<ojllfi«lcov^fftM 

[oos9]«2 mmmn. m 1 nife^jc^sn-sc^ 
7- a *> 1 * * 7 w * * mm 3 a* 7 -r ;* * r w -r -e & s 

[0 0 90] 7*-f ^TWtt* m$rt$<D<fj*?frb 

*Gi3i«:, hcpu i o i a*fT#5o uyh*5v\ 
^^-.13^ v KSr»fr-r 6 I /Ofciai^il 2 ^. ^ 

[0 0 9 1] *»2*lfi«lC«<5tf»«^^A<0«fi8 
tt. HI, 2, 4lC^Ufc«rlB»lSIJfe«llC«Stfl|t« 

[oo9 2] ::-e, ftofcminmm-emm&ftttfrK 

[0 0 9 3] 064", 1 04 2 11^11^(07^^^1:7 

^^TWTKU^^^©. 1 04 2 2fir^^^7 

1 04 2 3tt7>f^^7KWf^l^7 
^ ^ ttB^nc Lt t^-^ ^S^: b/jr^<t o tc E c 
C (^7-triEa-K) Sr^^SECC^^S. 1 
0 4 2 4«7-f K^^ii^f+ltSr 
fT^^^^^TWra-rVKBi^i^tS^©. 104 
2 SliECC^Sri^^-r^^ifeOECC^J:^^ 
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[0094] sxt. *m2nmwi£to&nnmi'X7J* 
[0095] *:*:u *$82mmw-?n. wiUEccm 

U^mi 0 4 2 3^i:Uf^rfBECC^^r^s/'>zr#@: 
1 0 4 2 S^JBV^VV^jCO^Tfa^So ECC& 

IMEffcl 04 2 3^^^#^lcov>r^3Hifi0yi: 
LT, ECCi^^fty^^l 04 2 5$:ffl^5i 

[0 0 9 6] x*y*-zxm&g:m^mi o 4 o 

S^B l o 6 £9 7^;u7^t^^^^6t, 
*9TU4 £Wc*hr£7V ^ ^ r * ir ^^fclco^T 

*<n&1&T F^^7^nKflfai 0 4 21: 
$£i~o 

[0 0 9 7] 7*4 \"< *gm^&l 0 4 2©7^ 

^7K7K^fil 04 2 1 (06#fiS) tt, 

0 4 2 2<o«rt«i«:#iLX, gtfl&ofc 
[0 0 9 8] 1ttx.t£, T^^rKi^iDloO 

y- KT^t^^^TtinTy b&mfis 

(^h7^/t^X) ^k/Wh"C, 4k>i>3k<D 
BBHUcfcfttf, ^#£n^ir-^r±4i^<D^^lc# 

[0 0 9 9] ^-=3^^ Ym<D$L$L<DnK 

^1"^ sr b « % (2) a ^ K»U (3) -f- =* ^ > hV< 

-/uKSrttiDU h& 

[0 100] f^^TKTK^i^l 
04 2 m, ^a^yhV^y hi£££/£L^y 1 5 

v KBratttt^*^© 1 0 4 2 4 ic^ffi-rSo 
[oioi] t^^tw KBraf+tt^S¥J& 

1 04 2411 rH6W3-7yhV^5/hPOTKl/ 
©1 0 4 3 0<DtT^9ii^«ti:^C-efcO, *^r!M 



[0 10 2] ^TU^f 1 0 4 2 

tt^*^3^:xK1£S#J&l o 4 3\c&T = -*> h'y< 
tr y b<DT KU^SrtS-f, 

[0 10 3] f^^a^^MfS^Ikl 0 4 2tt, ^ 

ti^si o 4 3 4x<Dwmmmftt>i: T^^tm 

^fSf^l 04 34ICiU T^xtmrnvm^mi 

0 4 3 4iC®?£ft7tT K^Oa^yWy - 
nicy >^ tm^vy KffAD^y h^PLt, 

1 /o^as^s^i^ i o 5 <t 9 1 /otmmmc&ft 

[0 104] ^i<D, i/o*q.31^©2, r-txy-m 
m 3 aiMmttiBB i mmmxm.m ^ p u-e*> 

^ y b sr&srr s r <t * < »fpr So 
[0105] s-c, m&mimMMtmmzL,x i /o 
mmmm:2x <Dmm^^ b~/<try bm<ofeT&&& 

&rt1tT><*r a-^V Kfl#Sl 0 4 3te, ^Tl/i: 
fl^l 04 3 0t, Wa^^^K^^OU:"?* *&T 

^tOil^vyK^^r^f^^rWflfil 0 

4 2 »f^nw .KHSftttva^ik i 

0 4 2 4Mii*D-r5o 7*4 7 KBS&#l't 
tl¥il 04 2 4(i, gi^ = ^>K^^J;f9, l&T 

^^^^-y^pt^-y l 5 1 J:i?Ba»-r*4:#*c, 
jR3-e^hv^2/ h©7-f-/VK rUfr^^-^^J 

T^fT^l 0 4 l^L77^f^7^t^^fIgU 

1 o 3lc»T«#«rtr«:5. 

[0 10 6] ^^<t9tc, «2HI0!IlcJ:tiH -t 5 ^ 
* ^ T u>r Sr^^S £ t Xfe&cnqLftT* x ? ^<DT * 

•ir* ten vKmizmfm-r z> c p\i^<nm v a^aicfi 

B-t- S C P uft«©±#«rtt*©»#f^ ^ ^ f^^{c<£ 

[0 10 7] *ft3£ffift|tt. gtr^2HJ6^tC^Sff 

i-S-r^^^T W . -T^to^>, RAID (Re dun 
dant Arrays of Inexpensiv 
e Disks) X$>Z>m&. t"^t?*>> ^IfB^ 1 3ttK 
^iC^oftS^^ ^^^©3^RA I D"C^6^^o^ 
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[0 10 8] ft*5, RAIDWaM^CIiECCf- 

[0109] a sic* #*3 jwwdflsa^-f^s&B 

[0 1 10] 0 8 iC^Lfcflytt* f>f^^^5^R 

7*-f *^-e£>£ 0 ¥4*9 0frb¥<< *# 3^-0(D¥— 
*D0, DK D2, D 3COgHfctt§&3g;fct£<i; Q&btl 

s, ^yr-ff-^p^ 4ic»itt$tt6 0 -r 

P = D0+D1+D2+D3 OfcfcfU #91*iD 

[onil ::t, r>r^^ ot^bA^-Wrj 
zf<o¥— * m Vt-< ?>v— zf t &J& 0 

[0112] Z.<D£ot£RAl DTfcfc, ¥4*9 1 COy 5 

i fc^Hi-S&^J&SfcSo -co£rLlv<y^-r-*P 
i (Dnmn. trfcfc^-^D i [new] (£nr-*) 

-^Di [old] (\B¥—9) k/<»'r4¥—9 P 

[old] (10/^ y^) «r«»^u ^oa»J-<t9 

SrUfVrfy^-fT*— *p [new] 0Bi^J¥4) 
r £ lc J: •? frft:b*xS 0 
[0113] P [new] =D [new] + D [ol 
d] +P [old] 

£1±<D±?\C S RAID-Ctt:, ¥4*9TU4 CO 5 *>CO 
li3<D¥4 *?^<D?4 hl^Tfcotk ^Ur^f 

4 0 co^ -r * ^ r ^ -tr ^ o s o 

[0 114] L,ftfr\,\ RAID=Srfflv>-5^ CPU 
1 0 1 (O^fifWu #ilcO 1 iSCDy'jXf&m^Zig&lC 

tc&s 0 

[0 115] £Tf\ ^^^Stf-^^^ACO® 
[0 116] **3SliSWJcffistMI«^^A©«rt 

So 

[0 117] £T, *i3ll0ljtll f>f^^7K 
1f 1 0 4 2 (0 2 #1$) cOv^ ^^7K7KU 

^«*fSl 04 2 1 (i6» IS, f^^TK 
^<T>¥ — ^ D i(Dyy( V Z>—KO=i-?^ Ys<tr 

y b<DT h^^^m-tht. 3^K^yF 

4 2 20i*«*»iLT % ^**co£&, ^ y 



1t¥—?*&%^tf^Z^—?<n$LW\$y T 4*? 1 cod 
[0 118] ^l:TOcLt, ^y^cotetfjf^** 

*s j: xmtm& &&m~r s . 

[0 119] ^tT, m8<D¥4*9 l<D¥—?r> 
coy — K^#£r, Mf#£> v^;*^4coPicoy 
— K^#<t , 7^ h^3fcMoi^-tc0 4oco = -^V K'*4r 
yh^U ^^y 1 5 Uc^^^tPo ft*s, rco 

lax-^^it/is^y ty^p- K-rs^y 1 5 

y 1 5 1 U *:coT K^^ ^rH^Hco 

[0 12 0] ty^^71/-<7 K^SEft^Sl 

04 2 m, me)0=>-7yhV^5/h^7K^^f 
^^7K ISBtt tf^3®3M& 1 0 4 2 4 t^iTTo 

[0 12 1] fY^^7Wi8I#ltfI^l 04 2 

[0122] m¥-9<DV — m£xt, la^y-r^coy 

-K^onvyfv^y Ml ^^!)15 1iiC3-7y 
hW^yF, M^^yKfIr-^;H 0 4 4, 
□ vy K/^y F7K^^y^f-^, itrfS^ 
2^0»Ji:^tc^-rsci:{cJ:?)gi^^So -ft 
tt, ^<bt>^TU^^^»50f^y^><«:^-et^v> 
cot, Pa#*$»Tbfc«r^-ci/o*afflKia2a>e>3l*T 

[0123] ^L^gf^y^co^ ht. m 

¥—9<Oy4 FOaT^K^S' b*>. P<^y 1 5 l_h 
044, 3 -7 y hv^ y h 7 K i^^ jK^ ^ ^ t - 

;V7tm*mi£^Wi\ 0 3-^7-r hT^ir^M^co^T 

[0 12 4] $T, *»3*«SW-Ctt. 
T, ^7^/W-T^-^^^^l 0 3*>e>CO^^^^T 

^t^icffi^a-ry hv^y hi, rH{cg<5 
#ffr££*tfc2ocoy — Kfficon-^^ h<h 2o 

co^-r h^co=»^vhv<^^/ h^rgiSWtSo 
[0 12 5] -T^fc)^, m 1 0K^"TJ;5K. ^2Hlig 

[0 12 6] m\<omm («=^^K^y h) ra. 7 

T-f ^Ttlz^Tfr^WLl 0 3^e>CO^^r^^T^-fe^ 
^l-^-rs^co-cfeSo ^2copgf© (^-avyK^ 
^ryM JBlcoteJgeo^vhv^s/ h^^^ hj- 

ov^Tcot>co-efcs#^lc®:»tst>co-e, y — K&stc 
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6«kp(c. httSa^yW? Mcy ^ u 

[0127]I3*S (^^^yhV^yh) Jl I 

/otemm^ 2 as&s-r co^v * * =* ^ v 

M-y U2o(D7^ hM^y^y h G&tt* 

a^WyH F^^yWs/ Mcy > 

[0 12 8] tJLheofcSS'K H&ttttaMfcTLfcfe, ? 

4*vt isjwmfttivm^&i 0 4 2 *i\ ^ 

y - hv^^rs/ hi^y ^1-5 2o^3vv K 

[0129] rcot£ N tV** a-^v KfS*®: 

1^CD^=»^^ K'^y h#7-< M-O^TCO^COrfc 

^n^^-c, gutfen-ryhv^y hoy ^-rsj& 
n©*3^vK^y ncy >^-rs«=-^>K^ 

-rs. (f^^^^p^^) o etui y-f y&f<nm 

So 

[0130] 7-f^^3YyKfIfSl 0 4 3^ r 

co&, ;me>G>*=»^>' n-y ^-rsttAa^ 

0 5 oic&u ^^vKaMT^Ifci 0 5 o&U 

1 0 501*. :ti^ I /o^OT 2 i^^tT-r^o 

[0 13 1] i/o*&3i^fii2-m. ffrlEffn^fefll^ ' 
EMKc, 20£Dy-K^^yK/^yh«rMU M 

&t>mr^-z>t. *7M(dosioi ok— &<d#*t 
vmw>isixZT4*?^^^yi&T$:m^fki 05 m 

I / /O^S^©2^b^Tb^i8^3^vKOii^3^ 
V'K^^aHU r^^^KfI#il043 
i-^-fo 7 f ^^n- 7 yKfI^1 0 4 3ll ittrfESS 

2SUft«ti^«ic, :Mf^^rwfi¥Sio 

4 2tC^ 0 

[0 13 2] T^^TKflfil 0 4 2 CO 

r ^ ^ 7 U'-T iaiMltf 1*1 1 0 4 2 4 gttBt 

t^Jfe-r*. ^LT, — K-**y hco&Sas^TL 

-**lCjE***T*r»*U ECC&&#&1 0 4 2 3 



[0 13 3] ECCiSfSl 0 4 2 3 

7>f Hia^^Wy hC0 5^CO^t&^— 
ov ntco t> coa> bi&r^- * cofejlrt $ ttT v > S^^DTK 
£ , &»&s*&T LfcT- y - hv<* y Mcy^Lt 

IB/* y f-{T — ^col&^^ttTl/^^^ y T KW^Sr^ 

[0 13 4] ^tt, ^H^Sr-^^^^y 1 5 1 «fc 
*>K*ttlU SMi&tt&Sfr£»»U >^y 15 lco, 

[0 13 5] ECCifftl 04 2 3fj:, rco^co 

-To T4**T KflfSl 0 4 2E#iv*y7V 
^5^TLytcO-C, ha^yWy y ^ 

2oco^>< hffi^3-7> K'<*-? hcor Ki/^5rf 
-f **=i^>'Kfl f »P»l 0 4 3tc^tH-TSo 
[0 13 6] tV^^^K^S^I 0 4 311 x 

^Tsfzi^isYWfT^mi 0 5 o^ut, i/o&m 

[0 13 7] I/0*yBKB2-CHU itrfE^iUJfi^t 
^tmT-t S £ > t^^McoOSIOIO ^COJI&T 
*)iB»$^57*-f ^^=^>K»Tgft^a:i 051H: 

1 /o&mmw 2 75>b^T L,itmm=*^ > Kcogi^^^ 

^K^^«r»»U f^nKfIfil 04 2l: 

Wtfo 

[0 13 8] r^^^-eyKflfSl 0 4 3 Ji, ffiT 

io4 2(c$rr e ^/t, f^^vyKfifiio 
43n g^itofcgi^^^^K^^tc^-rs^-r h 

htcy ^^rst>co-cfcs#^ic^. n 

(Dm^-^> Kirov ^T^f/<^oyt^ y ^co^^^r^-r 

So 

[0 13 9] — f>f^^7Kflf©l 0 4 2 CO 

7*jx?Tu^ Mmttw&m&& io4 2 4(t aitiR 

^J^i--5o -tUT, ^U — hcoftia^TU 
fcCi«rfl»BUfc>fce>tf. ha^yK/^y hco 

^•y - Ka^^Ws/ hcoH^T^-r-^^^iE^T 
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mikl&TZffi^WLi 0 4 1 &4t^yT'<ji'T? J zxm& 
mmUl 0 3io&T&i!r$:U f<T©f3vyW 

[oi4 0l 7r^r^t^i*figpi0 3 

[oi4i] $i±<D±i\c^ ^mz^mmcxthttRA 

[0 14 2] WT. *»W<DJB4«>j|«S«lJ:ot^RW 

[oi43]*i4 mmmn, m&m 1 isjfcwcasv vr 

**** yS^tBl 0 6 Ufc^iCOV^TcO 
[0 14 4] ^4^0|J{C^etf®a^7 i A^^; 

[0 14 5] sMMXttflTCtt* 7r>f/^SI**3ffi»l 
0 6(i, ^-f *8r!J — Ktfc^f^^^ 

«ricm — *£>y — TOHW<a— If^n-fe^ 1 0 2<fc 

^^rtyVa^l o *8r&$i&*« hWfc 

7GCO^-1f:/ni?;* l 0 2 lC*Tift5ffl 8:38^5. * 

5ffS'r-^8:K«t*. 

[0 14 6] :oi9(:U, j.-- !f:/n-fe*j; 

hK#tefSCT7 f -f **** yi^ttl 0 6lc 

[0 14 7] £*T, £0)7*-* **** yi/a*l 0 6<D 

[0 14 8] IVfc, 01 llOTtipl^ 151 
icO-r^^^^r-t 0 A. B, C, 

^*sfipft^-6*e>wrm€>8r^r»#ffli-i>oi uria 



[0 14 9] r-fWF^ h^tr^f-^ 

^&%izv^*7T><^7 9±*m#. i gnui 031: 

gttU f^^ty^l 0 6 0>ttffl:R&fc*3! 
[0 15 0] 77^^7^t^g*fiai 03tt, : 

[0151] r^^^r^t^fSi o 4 ots, r 
7K^^ 7>f^^3YyKflfg:l 04 3i:^ai 

i-^o f>f^^3-7yKfi¥sio4 3m m&ti 

*»*l**a 1 0 4 3 1 "C I /0*&J®&@ 2 cE>$feiE£*& 
SU f^^-7V KB85tRW»*«l*J^^ik l 0 4 

3 2T§§gg£MJ$0#V^££*J£U fV*^ 
S1 04 33I:, WK^SrMtSo r£>£ 5fc 

try h&mmiz&£.£i£z><D-e^ ^a^y^glO 

4 3 3ia^«03-7yhV^^ hOTK^JJ^iffl^ 

[0152] ?4*?^^ymmttvmm^WLi o 4 

3 0f**^ r>^1 0 4 3 3^gU 7K^. 

(D^r j^trt* I /0^3Kt2i^LT^5^(-«: 

[0153] ^r-e x h^rt^>a^otv^ 
^7tt^^ BB&ftfttc^ 9 — o — o<r>y — 7*4 

pic itt>J:v\ 

[0 15 4] £JLTO»fPtt, tfrtBlff l8Sffi0¥fcl^CT& 

So 

[0155] ^n^tt, m3mmm 
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[0 15 61 £LhcoJ:9l^ *#4j|«McJ:*Ltf, 7 

to 1 5 7] j^t. 5Xik«iicov^Tnni- 

[oi58] ^jBsxikMtt, jtfii&s&sii&wc*^ 

f^^nwtifSio4 2(OEcc (/<yr 
^) 0 4 2 5«rJ!iv>3»£i-ov* 

[0159] tmrnsmMm-cnm^^T^^^SL-r^ 

[0160] #*5 jSffiflm*. -ScoJ: 

[0161] I07-* «r y — K LTfr 

u ^-^^n^x-^^-e^^u, ^^ey 1 5 1 
[oi6 2]*t jttsxiMrctt* ^owaft-r* 

fc«>K, l07 f -^$r^lHl^^-r<D-Crt:^<, gfjfEEC 

cas^y^fai 042 saMfwrs^y 1 5 

1 ±®9f)eo«|«lc« y — K L*:^-* ttfc 
-Vi/v^^l 0 4 2 5 ^y 151 ±com 

[0163] /«c*5, roip/if-^yf^^ 

[0 16 4] 77^^T^t^fIg|110 3 

£9. 7>f h7^t^(D3^y K/^y h££tt® 
TJ^tT K^^fSl 04 2 1H, @ 1 2 



n&ziv—fzzticxvt^y 1 5 ubic^ufc^ 

|C % i37yWyHC, NEXTil/>9^7>f 

•fc« = ^^K^y h# 2&y y^« e 
[0 16 5] ^Lt, &IC % j&^V K'^y h # 1 <D 
-^n^vhv^s/ hi: IT, IB-t 2 "— ^ «r U — 
Ofa-ryWy h# 1 t. 107 — b-fZ>1t 
#><D = ^> h*y<^ry h# 2 3r£j£U « = ^>hv^y 
h#2^3TyK^yhi:lt, IB^y^^^y — 
K-T ZitttXD+zt-ri' Vs<try V # 3 lO^y^^Sr 

3^ 1 0 4 2 4 K$rf 0 

[0166] 7** i^c&mttwm^&i 042 

412. *i\ 107— *£ry — KtSfcftOavyw 
yh#l£r#J!au w<DI0^— *SrECC£/£3r-r y is 

^wt \ 042 sfattv^^^y 1 5 i_k<o&mz 

>-K'<<$ry h# lO^n^^-^^^jE^Ti: U m 

rm^zirj **ty \s*vm&m. 10421 \cn^ 

00 ECC^Ifgl 04 23t?ll 10^—* S: y — K 
tifc^^V hV^-Jry h# 1 iCftx^y h # 1 . # 

2^ttyy^ Ltv^lr^yf^7>f h/Btf>^>- 

CC^-tyi/a^fti 0 4 2 5$r^b-C^^ey 1 5 
li^t, ^^^yrK^^yr^y^ hffi 

[0167] t>u, 10^— ^^^urv^/ < ^H'i^^^s r 

1 0 4 3i-^^tu, f^^^lcmm^. \By*—?&Wl& 

«t3S^Tuyti0^— *y — Kffl^^-^^hv^^ 

04 2 l«C»T«ft«rff*5. ECCHI 

fgl 0 4 23lt 3fea<^^<t^tc, lo^-^^y 
1, # 2^uy >'^7UTv^-5^y b^<^ 

a^yhv^y h# 4Sr#fiSU, 7-f-/UK M^yr 

ku*j icr K^*ss«$nrv^v^»^jcw: % 10^ 

y>^#©l 0 4 2 5^ur>^ty 1 5 1 
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